Background: The impact of presumed consent on donation rates has been widely debated. In June 2013 Greece adopted a 'soft' presumed consent law for organ and tissue donation, where relatives' approval is sought prior to organ removal. Aims: To report on the knowledge, attitudes and concerns of undergraduate students, enrolled in three health science disciplines, in regards to organ donation and presumed consent. Methods: Undergraduate junior and senior health science students [medical (MS), nursing (NS) and medical laboratory students (MLS)] were recruited from higher education settings in Thessaly, Greece. Dichotomous questions, previously used, were adopted to assess knowledge, attitudes and concerns towards organ donation, together with questions regarding the recent presumed consent legislation. Results: Three hundred seventy-one out of 510 students participated in the study (response rate: 72.7%). Only 3.6% of NS, 8.7% of MS and 3.2% of MLS carried a donor card. Although over 78% in all groups knew that it was possible to leave kidneys for transplant after death, only 10% to 39% considered themselves well-informed. NS were more likely to consider opting-out (21.5%), followed by MLS (17.9%) and MS (10.9%). Respondents were more likely to refuse organ removal upon death when expressing one of the following views: a) opposing a system making it lawful to take kidneys from an adult who has just died, unless forbidden while alive [Odds ratio (OR) 95% Confidence Interval (CI): 2.96 (1.48-5.93), p=0.002], b) worrying about their kidneys being removed after death [OR, 95% CI: 3.37 (1.75-6.49), p=<0.001] and c) believing that an intact body was needed after death [OR,), p<0.001]. Conclusion: Health science students, soon to become healthcare professionals, demonstrated limited awareness in regards to the newly reformed organ donation system. Identified knowledge deficits and concerns could have far-reaching implications in terms of conveying a clear message and shaping the public's stand. The feasibility and effectiveness of a joint inter-professional curriculum on organ and tissue donation issues across all three health science disciplines, addressing common themes and concerns deserves further study.
Introduction
The debate over the optimum ways to reform organ donation and transplantation legislation has been underscored by individual countries' successes and failures. A systematic literature review on the impact of presumed consent on donation rates concluded that presumed consent alone is unlikely to explain the variation between countries [1] . The availability of potential donors, transplantation infrastructure (capacity, coordination, training), healthcare expenditures, and public awareness/attitudes have also been identified as contributing factors. Thus, legislative reform alone is not sufficient to optimally change donation rates, as illustrated by the 'soft' (seeking relatives' approval) vs. 'hard' (without relatives' approval) presumed consent approach in Spain and Austria, respectively [2] . Contrary to widespread presumptions over the 'hard' version's greater effectiveness, in 2011 Austria reported 24.4 deceased donors per million population (pmp), whereas Spain reported 35.3 deceased donors pmp [3] . The donor rate record of Spain appears to be mostly attributed to the highly coordinated intensive care procurement network [2, 4, 5] .
Surveys vary in the level of support for presumed consent, with those conducted before the year 2000 reporting the lowest levels. During that period, only one third of the public in Hong Kong agreed with presumed consent and 20% indicated they would opt out if a new law was to be implemented [6] . Similarly support in the U.K. ranged from 28-57%, with a reported upward shift from 2000 onwards [1] . In a 2012 survey in Hong Kong, 76.5% of respondents were inclined to donate their own kidneys, with even higher percentages consenting to donate a deceased family member's kidneys [7] . At the same time, intention for opt-out among people in Hong Kong was much lower (7.18%), weakening the claim that an opt-out system may reduce donation rates and patients' autonomy. Even so, there are still some reservations in terms of human freedom ramifications, as illustrated by Wale's well-in-advance planning of a two-year information campaign before transitioning to a new system of 'deemed consent' in December, 2015 [8] .
As of June 2013, Greece has adopted a 'soft' presumed consent law, while in the midst of an unprecedented financial and social uncertainty [9] . A series of recent studies in an array of healthcare settings have attempted to shed light on the main factors impacting organ and tissue donation rates in Greece [10] [11] [12] [13] [14] [15] [16] [17] . Their findings have been disturbing in terms of low organ donation rates, but not unexpected, given the fragmentation of healthcare services, the haphazard nature of attempted reform and the absence of extensive debate among policy makers, healthcare professionals and the public. The implied shortcomings of Greek undergraduate medical and nursing curricula in systematically addressing issues of organ donation promotion, recruitment, procurement and donor/recipient needs were particularly intriguing [16, 18] .
Several studies over the last 15 years have focused on the learning needs, attitudes and viewpoints of undergraduate health science students in regards to donation and opt-in vs. opt-out systems [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] . Despite the somewhat mixed findings, there seems to be consensus on the importance of early exposure in preparing the future role models for the general public. However, in most studies the type and extent of exposure has been an educational intervention targeting a single discipline, medicine [20, 23, 24] or nursing [28, 31] , rather than multiple health science disciplines [25, 30] .
This article aims to report on the prevailing knowledge, attitudes and concerns of undergraduate students, enrolled in three distinct health science disciplines, in regards to organ donation and presumed consent during transition to a new legislative framework.
Methods

Sample recruitment
Undergraduate junior and senior health science students were recruited as a convenience sample from the following higher education settings in the region of Thessaly in mainland Greece: 1) Medical students (5 th and 6 th year) from the Faculty of Medicine, School of Health Sciences, University of Thessaly, 2) Nursing students (3 rd and 4 th year) from the Department of Nursing, Technological Educational Institute (TEI) of Thessaly, and 3) Medical Laboratory students (3 rd and 4 th year) from the Department of Medical Laboratories, Technological Educational Institute of Thessaly. Both departments from TEI of Thessaly were part of the School of Health and Welfare Professions. Annual admission by discipline was 120 medical students (MS), 180 nursing (NS) and 220 medical lab students (MLS). Inclusion criteria for participation were: 1) enrollment in junior or senior class courses, and 2) in-person class attendance during the specified 10-week data collection period.
Data collection and Ethics
Following previous research conducted in Greece, an adapted questionnaire, originally developed by Morgan and colleagues to study kidney donation among ethnic groups in the UK, was used [32] .
The questionnaire comprised of 21 items, grouped in three main domains: knowledge, general attitudes to kidney donation, and specific concerns. Supplementary questions, used among general practice patients [17] , were also employed to assess attitudes towards blood donation as well as awareness, specific concerns and intentions towards presumed consent. Socio-demographic information such as age, sex, religious affiliation and nationality was also registered (see Table 1 ).
Data were collected from March through May 2013 and each participant was assigned a code number for data entry and analysis. A total of 510 questionnaires were distributed to eligible students during in class teaching sessions in the targeted schools. Upon assuring that participation was voluntary and that responses would be anonymous and confidential, return of a completed questionnaire indicated informed consent. Study approval was received from the University of Thessaly, Medical Faculty Ethics Committee (Larissa, November 2012).
Statistical analysis
Data were tabulated using the Epi info statistical package (TM) 3.5.4. Questionnaire items that were not fully or clearly completed were reported as missing values. Variables were presented as counts and proportions. Chi square test was used for qualitative data. P-values were considered statistically significant if P<0.05. Nine pre-defined variables ( Table 2 items #5, 7, 9, 12, 13, 14, 15, 18, 19) were tested in univariate analysis in regards to respondents' intention to prohibit organ removal within the newly established opt-out organ donation system (Table 3 item #4). Backward logistic regression analysis was then performed to explore potential independent associations with respondents' intention to prohibit organ removal.
Results
Characteristics of respondents
A total of 371 out of 510 students returned a completed questionnaire (response rate: 72.7%). Response rate by discipline was 80% (104/130) for medical students, 69.3% (111/160) for nursing, and 70.9% (156/220) for medical lab students. Respondent demographic characteristics are presented in Table 1 . Respondents were mostly women with a mean age of 22.1 years (SD: 3.06) for nursing students, 23.6 years (SD: 3.02) for medical students and 21.3 years (SD: 2.29) for medical lab students. Among MLS and NS, 148 (94.9%) and 105 (94.6%) respectively were self-classified as Christian-Orthodox compared to 93 (89.4%) of MS. Knowledge, attitudes and specific concerns to kidney organ donation Table 2 shows that only 3.6% (4/111) of NS, 8.7% (9/104) of MS and 5/156 (3.2%) of MLS carried a donor card. Although over 78% in all groups knew that it was possible to leave kidneys for transplant after death (item #2), and over 60% had thought about it (item #5), only a small proportion, ranging from 10% to 39%, considered themselves well-informed to actually register as a kidney donor.
Half of MS would be willing to register as a donor if it was not necessary to carry a donor card, a statistically significant difference from the other two groups. At least one third of students among all groups had discussed the issue of donating kidneys with family or friends. Nevertheless, oposition to a system that would make it lawful to take kidneys from an adult who has just died, unless otherwise forbidden, was stronger among NS (62/110, 56.4%) and MLS (84/155, 54.2%), with MS scoring lower (48/104, 46.2%).
Nursing students were more likely to mind who received their kidneys after death (item #10), differing statistically significant from the other two groups. Almost three out of ten respondents were concerned that carrying a donor card was like tempting death (item #17). Nursing students' positive responses to item #16 "Do you think that registering to be a donor is like tempting death?" and item #19 "Do you think an intact body is needed after death?" were statistically significant different than those of the other two groups. The majority of students from all groups agreed that they would become a live donor if a young child or adult required a kidney (items #20, 21). 
Awareness and stand towards organ/tissue donation
As shown in Table 3 , there was a statistically significant difference (p<0.05) among the three student groups in terms of being a blood donor. One third of MS (33/103, 32%) declared being a blood donor, compared to 18% (20/111) of NS and 14.3% (22/154) of MLS. Also, significantly more MS than NS and MLS (36.6% vs. 16.2% and 16.2%, p<0.001) knew that national legislation on organ donation has recently changed. In terms of students' intentions to opt-out (item #4), although there was no statistically significant difference among the three groups, NS answered more frequently positively (21.5%), followed by MLS (17.9%) and last, by MS (10.9%).
Intention to opt-out
Multivariate analysis (backward logistic regression analysis) for Table 2 items #5,7,9,12,13,14,15,18 and 19 to detect possible correlations with respondents' intention to prohibit organ removal within the newly established opt-out organ donation system (Table 3 item #4) demonstrated significant correlations for the following items: #9 "Would you oppose a system that made it lawful to take kidneys from an adult who has just died unless that person had forbidden it while he was alive?" #13 "Are you worried about your kidneys being removed after death?" #19 "Do you think that an intact body is needed after death?" Table 4 shows that respondents opposing a system making it lawful to take kidneys from an adult who has just died, unless forbidden while alive, were more likely to prohibit organ removal upon death [ 
Discussion
This study provides a detailed analysis of the Greek health sciences student community just before a transition towards a new organ procurement system occurred. Across all three groups, more than half of students were willing to register as deceased kidney donors. However, only a small proportion of students were sufficiently well-informed to actually register. Twice as many medical students carried a donor card compared to nursing and medical lab students (8.7% vs 3.6% and 3.2%, respectively). Yet, the overall number of donor card holders remained very low, with almost three out of ten students perceiving the act of carrying a donor card as tempting death. These outcomes are not unexpected given that Greek undergraduate curricula in medicine, nursing and other health disciplines do not systematically address organ donation [16, 18] .
The above findings are also in agreement with those from a Greek general hospital study in the following aspects: 1) healthcare professionals were eager to register, but admitted having limited knowledge about registering as a kidney donor, 2) more physicians (7%) than nurses (3%) declared holding donor cards, 3) overall registration rates were lower than expected [16] . In another Greek general practice study, patients with a donor card accounted for only 2.6%, with one out of four intending to carry out their right to prohibit organ removal upon death [17] . The strong association between possession of an organ donor card (informed group) and the willingness to donate organs has been shown in a German study among public officials [33] .
In terms of awareness of the new organ donation legislation, initiated in June 2013, overall ratings were low, ranging from 36.6% for MS to 16.2% for NS and MLS. In a 2011 study of Greek medical students, a staggering 78.9% claimed ignorance of the new legislation [18] . Greek medical students' level of self-reported awareness was lower than the reported level in other European countries. French first-year medical students reported 51% awareness, Swiss first-year MS 44%, whereas Polish MS only 23% [19] . Similarly, awareness of new legislation among Greek general practice patients during the transition period from an opt-in to an opt-out system was a mere 9.6%, whereas only 3.8% considered the public adequately informed [17] . Our findings are in contrast to the reported current level of awareness among Austrian patients, students and ICU nurses, a remarkable 84% [19] .
In terms of attitudes, opposition to presumed consent in regards to kidney removal from a deceased person was stronger among NS and MLS with MS scoring lower. Students opposing to presumed consent, worrying about their kidneys being removed after death, or believing that an intact body was needed after death, were more likely to refuse organ removal upon death. The utility of this finding in the form of a 3-item tool to pre-assess the likelihood for opt-out among individuals or groups, while avoiding asking a direct question that may lead to socially expected responses, could be promising.
In our study, despite more than half of all students being willing to register as kidney donors, still 13% of MS and 25% of NS and MLS wanted to be buried with all their organs intact. Our respondents' ambivalence was not unique. A Romanian study of medical students reported 38% unwillingness or hesitancy to donate an organ, with desire for body integrity preservation and respect toward the deceased person being the most frequent reasons for denial [22] . Similarly, in a study of Hong Kong MS, the traditional Chinese belief in preservation of an intact body after death, unease discussing death-related issues, and family objections to organ donation were significantly associated with a negative attitude [26] .
Although further research across various cultural and religious groups is needed, the potential benefits of increasing awareness as early as possible among health science students and professionals merit immediate attention. Early exposure during undergraduate studies may strengthen nurses' ability to identify and refer potential donors once they are in practice [34] . Depending on the country's legislative framework and the establishment of a national procurement system, nursing students' awareness varies from inadequate, according to a study from Italy [29] , to more favorable attitudes and greater awareness, as shown in a study from Spain [31] . Hence, organ procurement organizations in the US strive to provide relevant education to both medical and nursing students, using a standardized approach to facilitate the process and avoid draining their precious resources [34] .
Several health science schools in the US include an organ donation component, with most schools relying on lectures as the sole method of instruction. According to a 2009 survey of medical and nursing school deans responsible for curriculum development and evaluation, a significant proportion of institutions failed to provide instruction on donation consent processes, definitions of brain and cardiac death, and the discussion of organ donation during a routine health care visit [35] . Conventional educational interventions, namely lectures and presentations, appear to meet medical and nursing students' information needs but have little effect on their attitude towards organ donation [24, 28] . In contrast, unconventional experience from a US osteopathic school offering a module with the use of a standardized patient, an actor portraying a living donor candidate, as well as supplementary instructional materials (film, panel discussion, reading list) has been promising [23] .
Implications
Our preliminary findings indicate potential common ground concerning students' knowledge deficits, concerns or misconceptions across all three health science disciplines in regards to organ/tissue donation and the procurement system. As a next step, the necessity, feasibility and effectiveness of a joint interprofessional curriculum for undergraduate senior health science students should be explored.
Study Limitations
Although three different health science departments were targeted, all were within the same geographical region. This localized data source reduces possibilities of generalizability, mandating future expansion of this study in other geographical areas. However, given our consistent past findings there is no reason to expect that overall knowledge, attitudes and concerns of Greek undergraduate health science students would be notably different at a national level.
It is plausible that interactions among respondents might have occurred, influencing students' responses. Despite the high response rate (72.7%), bias introduced through an under-representation of academically below-average students cannot be ruled out. Since class attendance is not mandatory for all courses, it is reasonable to ascertain that only students who were academically more committed met the study's eligibility criteria. No data on the profile of non-respondents and their reasons to deny participation were available. Thus, the profile of ineligible or non-responding students would need to be examined in greater depth before planning any educational initiatives.
Conclusion
An opt-out system's success requires systematic and continuous efforts to raise public awareness and overcome misconceptions. Appropriate knowledge and a positive attitude by health science students could play a key role in shaping public opinion. Further systematic interprofessional actions in the academic setting could nurture a more favorable attitude towards organ donation. A joint curriculum for addressing knowledge deficits, general concerns and negative attitudes across senior health science students deserves immediate consideration.
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